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Background (1/3)

Å Advanced Ultra-Supercritical (A-USC) power plants promise higher efficiency and lower emissions 
achieved by steam conditions up to 760ÁC/35 MPa 

Å Two precipitation-strengthening Ni-based alloys, Haynes® 282 ® and Inconel® 740H®, are considered 
as leading candidate materials for A-USC applications

Å Due to their high temperature strength and corrosion resistance, both materials may also find 
applications in hydrogen turbine, sCO2 plants, concentrated solar, and advanced HRSGs

100 kh creep rupture strength as a function of temperature 
Shingledecker et al 2013
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Background (2/3)

ÅNi-based alloys account for an important portfolio of the Fossil Energy and Carbon 
Management materials program

2009-2015

Materials for advanced 
ultrasupercritical steam turbines

Boiler materials for ultra 
supercritical coal power plants

2001-2015

ComTest Phase 1

2015-2018

2018-2022

ComTest Phase 2

Haynes 282 triple -melt forged disk

Purgert et al 2015

IN740H pipe
15ó OD, 8ó ID, 34.5 ft long 

Viswanathan et al 2009

10-ton Haynes 282 nozzle carrier casting
Purgert and Hack 2019
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Background (3/3)

ÅCharacterization of Ni-based alloys provides

ð Data needed for materials qualification 

ð Insights into potential manufacturability issues 

ASME code case for Inconel 740H

ASME code case for Haynes 282

Sand casting 7.7 -ton Haynes 282, Purgert et al 2015

Cast Haynes 282 shrinkage defect, Wang et al., 2021 
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Objective: This research provides a critical evaluation of advanced Ni-based alloys 
supporting the manufacturing and use of components under A-USC and other 
extreme environment conditions
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ComTest Phase 2 Haynes 282 
Nozzle Carrier Casting Heat 
Treatment Study


